Objective: To investigate the patient safety culture regarding intravenous therapy in parts of tertiary hospitals in Guangzhou, China. Methods: A cross-sectional survey was conducted. A total of 333 medical staffs members from eight hospitals in Guangzhou were included in our study using convenience sampling. An evaluation about the patient safety culture regarding intravenous therapy was conducted. Results: The summarized results show that the total and level one items' scores are greater than 4.3 points (the full mark is 5 points). The lowest scoring of the five level one items is for the hospital's security resources (4.53±0.526), and the highest is for the hospital's safety management commitment (4.65±0.445). Among the 25 secondary entries, the four lowest-scoring entries are "doctors who can master the knowledge of drug efficacy and adverse reactions" (4.44±0.622), "doctors who can master the knowledge of the choice of medicine" (4.45±0.621), "a guarantee of sufficient human resources" (4.46±0.647), and "doctors who can master the knowledge related to the observation and complications with the treatment of intravenous therapy operation" (4.435±0.634).
Introduction
In 1999, the Institute of Medicine (IOM), after three major medical accidents, published a landmark report: 1 "To Err is Human: Building a Safer Health System" (translated as "everyone makes mistakes: building a safer health care system"). The IOM thinks that the objective of patient safety is to allow patients to avoid accidental injury to ensure the safety of patients. It requires that medical institutions, through the establishment of standardized procedures and systems, maximize the prevention of the occurrence of errors. Patient safety culture, which is also called patient safety climate, is the overall behavior of individuals and organizations based on common beliefs and values, which refer to a common attitude, belief, value, and behavior pattern of medical organizations and institutions. 2, 3 Studies [4] [5] [6] show that the improvement in the quality of medical care and patient safety is closely related to a patient's consciousness of a good culture, and a positive safety culture can promote patient safety, can increase the satisfaction of patients about the hospital and can improve the patient's medical experience. 7, 8 To date, many countries have initiated patient safety culture research, 9, 10 especially developed countries. 8, [11] [12] [13] Some scales have been designed, 2 such as the Patient Safety Climate in Healthcare Organizations (PSCHO) in America, which evaluates the status of the patient safety culture in medical institutions. It is meant to help understand the security level and the state of the whole unit through an assessment of the staff's attitude toward patient safety in order to create a positive safety culture through the measurement of the safety culture. 14 However, this has just begun in China; a majority of the hospitals have only established an opinion collection system for in-hospital patients and a follow-up system for discharged patients, and there is a lack of a patient safety culture assessment regarding intravenous therapy.
The scale of intravenous treatment in China is very large, and there are many complex risk factors throughout the process. 15 There are many risk factors about safe trouble, such as drug allocation of taboo, dispensing particle pollution, lack of observation by nurses, and lack of static cure protection knowledge of evaluate, patient safety goals for intravenous treatment is wrong, and so on. An important reason for these problems is that medical staff and patients have not established a unified and internalized patient safety culture regarding intravenous therapy. China has also developed a corresponding intravenous therapy nursing technical operation standard 16 and practice. There is related research, 17 which took a survey on the status quo of intravenous treatment and care in 147 hospitals and a total of 584 departments in 27 provinces of China. The results showed that the intravenous therapy specialisation has rapidly developed but is still exposed to some problems. The scale of intravenous treatment in China is very large. Patient safety culture regarding intravenous treatment will play an important role in improving the quality of intravenous therapy; the construction of safety culture of intravenous therapy is particularly important.
Therefore, if hospitals want to improve patient safety, it is important to know more about the culture regarding patient safety. In this study, through a questionnaire survey of doctors, nurses and patients from different tertiary-level hospitals in Guangzhou, China, we aimed to understand the patient safety culture status regarding intravenous treatment from different angles and to provide scientific evidence for the development of effective measures to enhance the patient safety culture regarding intravenous treatment.
Methods

Design and sample
In this study, doctors and nurses from eight tertiary hospitals in Guangzhou were selected. All the doctors and registered nurses of this study were working in these hospitals. All the hospitals were tertiary hospitals in Guangzhou, China. The eight hospitals had an average bed capacity of 850. The questionnaires were distributed by a convenience sampling method in the eight hospitals. A total of 400 questionnaires were issued, and responses were received from 356 participants. There were 333 valid questionnaires, and the effective recovery rate was 83.3%.
Instrument
General information questionnaire
The general information of the questionnaire designed by our team included the general demographic data of the study, the development of the hospital intravenous therapy, etc.
Evaluation table for patient safety culture regarding intravenous therapy
The evaluation table for patient safety culture regarding intravenous therapy 18 was adopted based on an expert consultation. First, the recent literature about patient safety culture was read, including the PSCHO, 2 developed by the medical institutions of Boston University, and related research. 19 Then, after two rounds of expert consultation by 36 experts in intravenous therapy from the hospitals in Guangzhou, we used a preliminary evaluation system, which contained a total of 25 secondary entries belonging to five level one entries, including the hospital's safety management commitment, the hospital's security resources, the hospital's atmosphere of safety culture, the degree of knowledge mastery of intravenous therapy, and the staff's beliefs and behaviors regarding intravenous therapy safety. We established the evaluation table for patient safety culture regarding intravenous therapy according to the 25 entries of the system. Before using the 
Discussion
Patient safety culture regarding intravenous therapy is promising overall
This investigation included two provincial, five municipal, and one unit 3 armor hospital. The sample size of the survey is quite, and the results have certain representativeness. From Table 1 , we can see that the total point, level one items, and the secondary entries' scores of safety culture are greater than 4.3 points (the full mark is 5 points). We can know that the situation of 3 armor hospital's intravenous treatment safety culture of Guangzhou is more optimistic. The objectives of patient safety culture assessment were to diagnose hospital's patient safety, to determine the key factors to improve patient safety, to evaluate the effects of safety interventions through the comparison of the baseline and after intervention, and to provide targeted improvement opinions or suggestions. 3 This assessment of intravenous treatment safety culture shows that the 3 armor hospitals in Guangzhou had played a good effect in promoting the intravenous treatment safety culture through constant efforts of relevant policies and system support.
Investment of manpower and training still need to be strengthened
Patient safety culture assessment, feedback, and targeted improvement are effective ways to improve patient safety culture, 20 and fostering positive safety culture has become a necessary measure for the continual improvement of the patient safety. From Table 1 , we can know that, the lowest secondary entries were a guarantee
Statistical analysis
The data management and analysis were conducted using SPSS Statistics 20.0. Data were expressed as mean (SD). P < 0.05 was considered as statistically significant. All the data were de-identified and organized by the questionnaire identification numbers. Descriptive statistical analyses, such as the frequencies and percentages of positive responses for each entry and dimension, were used to show age, work age, educational degree, position at the hospital, and score of intravenous therapy patient safety culture. Two-tailed independent t-test comparisons of the sample mean values were used to compare the scores of the patient safety culture regarding intravenous therapy between the medical staff and the patients. 
Results
General information about subjects
Status of patient safety culture regarding intravenous therapy
The total, the first level, and the second level scores of the culture score of safety of intravenous therapy are shown in of sufficient human resources (4.446 ± 0.647). Some studies 21, 22 had proved that plenty of human resources is a key factor to build a hospital safety culture, which can effectively improve patient safety. So we need to achieve rational allocation of clinical nurses and reasonable adjustment of working time. However, at present, China's medical institutions, especially the 3 armor hospitals, have widespread shortage of nurses, and the resource is not sufficient. A large number of hospitalized patients, a rapid turnover, complex patients, and a large number of intravenous infusion result in a large workload for the nurses, which indirectly leads to a shortage of human resources. Therefore, if we want to enhance the patient safety culture of intravenous therapy, first, we need to focus on strengthening the investment in human resources, especially nurses, and in departments with a large workload, such as the department of gastrointestinal surgery, the department of hepatobiliary surgery, and the department of oncology, and the ratio of nursing beds needs to improve to increase human input.
Formation of active sharing mechanism of adverse events is necessary
The scores of two items, doctors who can master the knowledge of drug efficacy and adverse reactions and doctors who can master the knowledge of the choice of medicine, were low, and this is partly because of the great variety of clinical medicines and the complicated effect of medicines, and thus, it is difficult to grasp. There is not a good patient safety culture regarding intravenous therapy because the doctors do not pay attention to building a safety culture. So we need to enhance the doctors' mastery about the knowledge related to intravenous drugs by training and assessments in order to strengthen safety, and we also must establish appropriate incentive policies and build a patient safety culture regarding intravenous therapy. In addition, we need to emphasize the active sharing of experiences about the safety problems and hidden dangers in the work process in order to absorb the experience and reduce the incidence of adverse events associated with intravenous treatment. We can build a safety culture to guide practice only through the improvement of many aspects to ensure the safety of patients.
Awareness of intravenous therapy professional development of the medical staff needs to be improved
Recently, many researchers 18, 23 have investigated the status of professional development in intravenous therapy in various regions in order to understand the problems and to provide a reference for continuous improvement. In this study, there are eight hospitals, which are all tertiary hospitals, and all have an intravenous team, all have PICC, all have carried out transfusion port placements, all have specialized nurses in intravenous therapy, and all have catheter care clinics, and the results are consistent with the relevant research. 18 Among the medical staff, 5.7% did not know whether the hospital had established an intravenous therapy nursing team, 6% were not clear about whether the departments carried out transfusion tube placement, 3% were not clear about whether the departments carried out PICC, 4.8% did not know whether the hospital had an intravenous therapy nurse specialist, and 10.2% did not know whether the hospital had opened a catheter nursing outpatient, and those who were very familiar with intravenous therapy and familiar with intravenous therapy accounted for 24.6% and 53.2%, respectively. Therefore, it is necessary to strengthen the awareness of the relevant information so that the hospital staff can fully grasp the relevant information, such as the development of the professional scale in intravenous therapy. It is useful to promote the construction of a patient safety culture regarding intravenous therapy.
Conclusions
This study provides an assessment of the patient safety culture regarding intravenous therapy. Our results indicate that the overall situation is more promising, but there are still shortcomings, such as a need to increase the relevant resources, equipment facilities, training resources, and especially human input. The awareness of intravenous therapy professional development of the medical staff needs to be improved.
Shortcomings and prospects
This study only investigated the status of patient safety culture regarding intravenous therapy in tertiary hospitals of Guangzhou through the current situation survey. There was not an analysis of the relevant factors of the current situation, resulting in poor reliability. The followup plan is to analyze the important influencing factors of intravenous therapy safety culture by increasing the sample size, so as to provide reference for the subsequent improvement.
